SIRT3 Facilitates Amniotic Fluid Stem Cells to Repair Diabetic Nephropathy Through Protecting Mitochondrial Homeostasis by Modulation of Mitophagy.
Amniotic fluid stem cells (AFSCs) transplantation is a promising therapeutic strategy for diabetic nephropathy. Sirtuin3 (SIRT3) is a novel mitochondrial protective factor. In the present study, we aimed to investigate whether SIRT3 protects against hyperglycemia-induced AFSCs damage and enhances the therapeutic efficiency of AFSCs in diabetic nephropathy. To establish the diabetic nephropathy model, db/ db mice were used. AFSCs were obtained and transplanted into the kidney tissue of db/ db mice. Gain-of-function assay with SIRT3 overexpression was performed in AFSCs via adenoviral transfections (Ad/SIRT3). Cellular viability and apoptosis were measured via MTT, TUNEL assay and western blotting. Mitochondrial function was assessed via JC1 staining, mPTP opening assay, mitochondrial respiratory function analysis, and immunofluorescence analysis of cyt-c. Mitophagy was assessed via western blotting and immunofluorescence analysis. Renal histopathology and morphometric analysis were conducted via H&E, Masson and PASM staining. Kidney function was detected via ELISA assay, western blotting and qPCR. SIRT3 was downregulated in AFSCs under high glucose stimulation, where its expression was positively correlated with AFSCs survival and proliferation. Regaining SIRT3 activated mitophagy protecting AFSCs against high glucose-induced apoptosis via preserving mitochondrial function. Transplanting SIRT3-overexpressing AFSCs in db/db mice improved the abnormalities in glucose metabolic parameters, including the levels of glucose, insulin, C-peptide, HbA1c and inflammatory markers. In addition, the engraftment of SIRT3-modified AFSCs also reversed renal function, decreased renal hypertrophy, and ameliorated renal histological changes in db/db mice. Functional studies confirmed that SIRT3-modified AFSCs promoted glomerulus survival and reduced renal fibrosis. Collectively, our results demonstrate that AFSCs may be a promising therapeutic treatment for ameliorating diabetes and the development of diabetic nephropathy and that the overexpression of SIRT3 in AFSCs may further increase the efficiency of stem cell-based therapy.